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A-? 



Collimator for Limiting a Bundle of High-Ene 



Claims 



1. Multiple leaf collimator (1) for limiting a bundle of 

high-energy rays (2) which emanates from a substantially 
point-like radiation source (3) to irradiate a t^atment 
object (20) , in particular for stereotactic conformation 
radiotherapy of tumors, wherein the collimator (1) 
contains a plurality of opposing collimatc^ leaves (4,4") 
made from radiation-absorbing material s^htich can be 
brought into the optical path through/ drives such that 
its shape can be defined in an arbitrary manner, the 
front edges (5,5') of the coiJJ.m^or leaves (4,4^) always 
being parallel to the optica^T^th, characterized in that 
the collimator leaves (4 , 4 " l/consist of a rear part 
(6,6*^) which can be lineai^dy displaced, and a front part 
(7,7") linked thereto, v<^erein the front part (7,7") of 
each collimator leaf /f4,4") is adjusted in accordance 
with the prevailing/ position of the corresponding rear 
part (6,6") in sufch a way that the front edges (5,5") are 
always paralleZ to the optical path, wherein the front 
part (7,7") As linked to the rear part (6,6") in such a 
fashion thfkt there is no considerable gap in the volume 
of the 2^diation-absorbing material. 

2. Collimator according to claim 1, characterized in that 
Iz^ie drive means comprise a forced mechanical coupling 
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between all positions of the rear part (6,6') and of thfe 
front part {1,1') to align the front edges (5,5"). / 

3. Collimator according to claim 1 or 2 , characteriafed in 
that the front parts (7,7") are substantially semi- 
circular bodies (8,8") which are securely disposed in 
corresponding recesses (9,9") at the front /end of the 
rear parts (6,6") wherein the adjustment /is a pivoting 
motion about an imaginary axis of rotation (36) lying in 
the center of the circle. / 

4. Collimator according to claijiu3 , /characterized in that 
the height (10) of the rear>^4: (6,6") substantially 
corresponds to the diameter /ll) of the semi - circular 
body (8,8") and the front ^ds (12) of the rear part 
(6,6") are set back to a^ow all required inclined 
positions of the front/edges (5,5) of the collimator 
leaves (4,4"). / 

5. Collimator according to any one of the claims 1 through 
4, characterized in that the cross-sections of the 
collimator Waves (4,4") have an asymmetrical trapezoidal 
shape (13) /such that their side surfaces (14) extend 
approximately parallel to the optical path, wherein inner 
surfac/s (15) of the limitations (16) bordering the outer 
coll/mator leaves extend at an inclined angle to abut 
th/se outer collimator leaves (4,4"), without leaving 
jgaps . 
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6. Collimator according to claim 5, characterized in tha/ 
the front parts (7,7") have sufficient lateral play/such 
that they can be adjusted despite their trapezoidaQ shape 
(13) . / 

7. Collimator according to any one of the clain^ 1 through 
G, characterized in that the collimator leaves (4,4") can 
be displaced beyond the center line (17)/of the possible 
collimator opening (18) . / 

8. Collimator according to any one of /the claims 1 through 

7, characterized in that each co^/limator leaf (4 or 4") 
has an individual drive whi\eJa/yan be individually 
controlled . / 

9. Collimator according to aZy one of the claims 1 through 

8, characterized in tha/ control of the collimator during 
operation thereof is /ffected via a computer which 
adjusts the contour/and position of the collimator 
opening (18) to thfe radiation object (20) in the 
respective direcztion of radiation, wherein the computer 
obtains the da^a from a device for detecting the shape of 
the radiation object (20) and a control means examines 
the result/of the adjustment. 

10. Collimator according to any one of the claims 1 through 

9, characterized in that the collimator leaves (4,4') are 
di/posed in a collimator block (19) or collimator block 
lialves which serve for positioning the collimator opening 
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(18) relative to the radiation object (20) and the^ 
radiation source (3) . / 

11. Collimator according to claim 10, characterised in that 
the collimator block (19) is disposed on a/^antry (41) 
wherein a relative motion between the col/limator block 

(19) and a patient (46) is possible sucJ4 that the patient 
(46) can be exposed to radiation from/all sides, wherein 

the collimator opening (18) is adjured to the shape of 

the radiation object (20) . / 

12. Collimator according claim 2 oT claim 2 and any one of 
the claims 3 through 11, chai^^cterized in that the forced 
coupling between the drive ybf the rear parts (6,6*^) of 
the collimator leaves (4,^4") and the actuator for the 
front parts (7,7^) is e/fected via transmissions. 

13. Collimator according^ to claim 12, characterized in that 
the transmissions /for the collimator leaves (4,4") are 
disposed alternately above, for one collimator leaf, 
(4,4") and belc/w, for the neighboring collimator leaf 
(4,4") . / 

14. Collimator according to claim 12 or 13, characterized in 
that th^ actuator for the front parts (7,7") is designed 
such tz4iat it aligns same with respect to the radiation 
sourfce (3) for an individual adjustment of the collimator 
leAves (4,4") as well as for adjustment of all (4,4") or 
/art of the collimator leaves (4 or 4"). 
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15. Collimator according to any one of the claims 12 througn 
15, characterized in that the rear part (6,6^) has a/ 
collimator toothed rack (21) into which a driving toothed 
gear (23) engages. / 

16. Collimator according to claim 15, characterized in that 
the collimator toothed rack (21) associatedr with the rear 
part (6,6") is designed as gearing of a Q/ongitudinal edge 
(37) . / 

17. Collimator according to claim 16, Characterized in that 
in the region of the gearing of tme longitudinal edge 
(37) , the adjacent rear part" — (^76) is vertically 
displaced in the collimator l/lock (19) such that, above 
the gearing, a guiding element (25) which is connected to 
the side of the collimator block (19) engages in a 
guiding groove (2 6) of /the rear part (6,6") . 

18. Collimator accordii!^g to any one of the claims 15 through 
17, characterizeta in that a front edge toothed rack (22) 
is pivoted on Jthe front part (7,7") outside of its axis 
of rotation y(36) into which a toothed wheel (23 or 24) 
engages, wiierein an adjustment path is effected which 
differs /rom that of the rear part (6,6") such that the 
front ^edge (5,5") is correspondingly aligned, 

19. Collimator according to claim 18, characterized in that 
/he collimator toothed rack (21) and the front edge 
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toothed rack (22) are disposed on a longitudinal edgfe 
(37) of the rear part (6,6") and have different / 
subdivisions (52,53,54) for obtaining the different 
adjustment paths, wherein a toothed wheel (23 /or 24) 
engages both toothed racks (21,22) with the /Subdivision 
difference lying within the tolerance limyts of the 
gearing. / 

20. Collimator according to claim 19, characterized in that 
the subdivision (53) of the front /edge toothed rack (22) 
disposed below a collimator (4,4/) is larger than the 
subdivision (52) of the collimator toothed rack (21) . 

21. Collimator according to claim 19 or 20, characterized in 
that the subdivision (5^ of the front edge toothed rack 
(22) for a gearing disposed above the collimator (4,4") 
is smaller than the /ubdivision (52) of the collimator 
toothed rack (21) ./ 

22. Collimator according to any one of the claims 18 through 

21, characterized in that the toothed wheels (23 or 24) 
are disposied in a base frame (58) . 

23. Collimator according to any one of the claims 18 through 

22, /haracterized in that the toothed wheels (24) 
simultaneously serve as driving toothed wheels (23) and 
^re disposed in the collimator block (19) . 
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24. Collimator according to claim 14 with any one of tlxe 
claims 19 through 23, characterized in that the d/iving 
toothed wheels (23) which engage in the driving/toothed 
racks (55,21 or 22) are disposed in one displ^ceable 
collimator block (19) or two displaceable collimator 
block halves, and further toothed wheels /24) which 
engage the collimator toothed racks (2l/ and the front 
edge toothed racks (22) are disposed cm a base frame on 
which the entire collimator block (^9) or the collimator 
block halves can be displaced - eafch for one part of the 
collimator leaves (4 or 4") . / 

25. Collimator according to any ybne of the claims 14 through 
17, characterized by link >members for adjusting the front 
parts (7,7^). / 

26. Collimator according/to claim 25 and 15, characterized in 
that connecting li/k guides (27) are rigidly connected to 
the bearing of t^e driving toothed wheels (23) and link 
guide sliders /28) cooperate with the front parts (7,7") 

27. Collimator/according to claim 25 and 15, characterized in 
that the/connecting link guides (27) are rigidly 
connected to a base frame (58) , and displaceable 
collimator block halves are rigidly connected to the 
bealtings of the driving toothed wheels (23) - each for 
cme part of the collimator leaves (4 or 4") . 
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28. Collimator according to claim 26 or 27, characterized ir^ 
that the slider (28) is mounted to a cable control (290 
which is guided towards the front part (7,7"^) and whach 
is mounted at one end (30) above its imaginary axd/fe of 
rotation (36) and at the other end (31) below the 
imaginary axis of rotation (36) of the front p4rt (7,7") 

29. Collimator according to claim 26 or 27, characterized in 
that the slider (28) is mounted to a reacr end (34) of a 
double-armed lever (32), wherein the l^ver (32) is 
disposed with its rotation axle (33/ on the rear part 
(6,6") and with its front end (35/ in the rear region of 
the front part (7,7"). ^""z 

30. Collimator according to any/one of the claims 1 through 
29, characterized in that/a guide (38) is provided on at 
least one longitudinal iedge (37) of a rear part (6,6"). 

31. Collimator according to claim 30, characterized in that 
the guide (38) consists of a groove (39) in the 
longitudinal edge (37) in which a guiding element (40) 
slides . / 

32 . Collimator according to any one of the claims 1 through 
31, cha4*acterized in that the collimator leaves (4,4") 
servor as compensating means for generating different 
radiation intensities via temporary insertion into the 
Collimator opening (18) during irradiation. 



